



Teachers guide for Flower Power

Fellow Teachers, 

I am honored to share with you the knowledge and insight I gained from my research experience.   I hope you find the labs interesting, and easy to adapt to your grade level. 
Justification / Why am I teaching this to my students?

I want my students to understand the interconnectedness of plants and animals.  Through this they will learn the standards: Students know plant reproductive structures and functions.  Students know sexual and asexual reproduction.  Students learn dissection skills.  Students practice problem solving and inquiry and investigation and experimentation. 

California Content Standards:

   -Grade level 7. SS# 5f
Common Core Standards:

   -Grade level

California Health Standards:

   -Grade level

Relevant STAR Release Questions:

   -Grade level: High school.  STAR Test

Student Outcomes / Learning Objectives:

   - Objective 1: Students will know / memorize flower structures and  

      functions.

   - Objective 2:Student will make observation and distinguish between 

      possible self-pollinating flowers and outcrossing flowers.  Students 

      explain and draw herkogamy  and dichogamy.

   - Objective 3: Students will understand and be able to explain the causes 

     of deforestation as it relates to poverty and their own consumption of 

     paper products.

  - Objective 4: Student will have the interpersonal and intrapersonal skills 

     to make choices, which reduce deforestation and encourage others to do    

     the same.

- Objective 5: Student identify homologous structures in human and plant reproductive systems.

ADD Inquiry Objectives from ppt:

Prerequisite lessons or knowledge (note some are review and applied from previous lessons and labs):

:

The characteristics of living things.   Anatomy of the human reproductive system.  Sexual and asexual reproduction  (skip sexual plant reproduction -just teach humans and bacteria at this point. Then go back and teach asexual budding of plants and other types if needed). Optional: mitosis and meiosis.

Safety concerns:

Scalpel use.  Students must read safety procedures in textbook and sign safety contract.

Prerequisite Lab Skills:

Dissecting tools, hand lens, and dissecting scopes.  Making and recording observations.

Content Area and Laboratory Vocabulary: 

Pollen, pollen tube, anthers, stigma, style, ovaries, ovule, pollinate, fertilize, mitosis, meiosis.  See objectives.

Materials:  

Open flowers, dissection tools, tape, hand lenses or dissection scopes.

Differentiated Instruction / Enrichment: 

Individualized instruction is based on assessment (conventional, oral, and alternative).  Rate and depth of instruction varies by group and individual. 

Heterogeneous grouping helps keep student outcomes high during group work. But each student is questioned individually during lab and required to have individual written responses. 

High achieving and motivated students may have time to die stigma and style and prepare slides to observer pollen tubes under the microscopes.

Accommodations and modifications:

- Special Education department reprints my lessons in large type with fewer questions on each page and fewer response choices for each multiple-choice question.  We worked together to add more illustrations and “hands on” activities to lessons and labs.

Connections to English, Math, and Social Studies

 -Latin roots.

Connections to nanotechnology:

Later in the plant / eco bottle unit students learn functioning of mitochondrial membrane and learn how nanosilver disrupts production of ATP.

Connections to previous  RET’s 

I use knowledge and experience gained in Dr. Mazer’s research lab to enrich my lessons and labs.  For example I learned patients and the value of trial and error. I now more fully understand the mating systems of flowering plants, herkogamy, dichogamy, and pollen tube attrition. The experience has enabled me to make my dissection and other labs more inquiry based and less like a recipe.  Also, because my curriculum is more rigorous it is more differentiated with opportunities for high skill or motivated students to go farther and deeper into the curriculum. 

Links:

My PowerPoint on RET website. ???

Solar Cookers International. Video shows relationship between poverty and deforestation / desertification due to taking of fuel wood: http://solarcookers.org/

Deforestation- Green Peace:

Pictures time laps deforestation:

Tips & Suggestions:

Theses standards contains a lot of new terms so make relationships with things student already know: Female stigma = “stig-ma-ma”. Male anthers = “antlers”.  Pollen = sperm. Ovule = egg….

Show my ppt on flowers after the inquiry piece for the pictures of plant structures. 




Teacher Instructions for Plant Dissection:

Day one:

Why do plants have flowers? 

Prior to lab:  Teach human reproductive systems. Sexual and asexual reproduction. Go over safety procedures for dissections. 

Inquiry: 

True inquiry is the hardest thing for me to design and instruct.  At first you will ask, “ Where are the instructions for my students?”  “They won’t know what to do if I don’t tell them!”  This is exactly the point.  

Hypothesizing function from form. Students bring in three different open flowers each.  Students dissect flowers and make observations using hand lenses and dissecting scopes.   Students discuss in small groups with the teacher and then share out to class.  They share their thoughts regarding the flower structures and functions.  For example, “I think this part is for….”  Or ” this part is like a human sperm because…”   

In the beginning, the student will be standing around looking at each other and at you. With your prompts and praise they will start thinking and talking amongst themselves. 

Be strong and wait.  The magic will happen! 

Do not tell student that plants reproduce sexually or what the structures or function of the flower parts.  Just tell remind them that we are trying to find out what flowers are for.  Or ask them, “Why do plants need flowers to reproduce”.

Guide the students through the dissection while encouraging them to make observations and ask questions.  Help by using the following prompts.  You may also want to project the students’ responses.

Inquiry flow chart or teacher script: 

Prompt #1:  What are flowers for? 

Possible student responses #1: “flowers attract pollinators.”

Prompt #2  Yes, flowers attract bees / pollinators with their pedal and scent. Why do the flowers do that?  What are the other parts or structure for?  Ask them to recall the characteristics of living things from earlier in the year or unit.

Possible student responses #2:  “ All living things reproduce.” “To help the plants make more plants?”  “To reproduce.” 

Prompt #3:  Great job kids! Flowers do help the plants reproduce.  Now tell me what the parts do.  How do they work?  How do they make a new plant?  Do the reproduce sexually or asexually. If sexually, which parts are male and which are female?

Possible student responses #3:  “They reproduce asexually.”  Or, “They reproduce sexually.”  

Prompt#4:  If student respond “asexually”, say some plants do but let’s think about plants with flowers. Have you ever seen a flowering plant divide like the bacteria you saw in the text, on the web, or under the microscope?  If student respond “sexually”, say yes flowering plants have sex.   Then ask again, how do they make a new plant?  Which parts are male and which are female?  What do the parts do? 

Next have students look again at their dissected flowers and make guesses regarding function and gender.

Towards the end of class or the next day, students have discovered why plants have flowers—reproduction.  Next they deduce the function of each of the flower structure.

Day two: 

What is the function of each flower structure?

Are you amazed that flowers have sex? 

It just keeps getting weirder? Most flowering plants have both male and female parts.  They are hermaphroditic. 

Student always ask at this point, can they have sex with themselves.  Yes plants can.  But, human hermaphrodites or intersex individuals cannot.  Great variation exists.  One in a hundred live-births show some signs of hermaphroditism. One in a thousand humans are born with more obvious hermaphroditism.  One or neither sex organ may be functional and developed.  Many intersex people are not fertile(  In the past the doctor would remove the less dominate part with surgery.  Now many parents wait until the child is old enough to identify their gender as being male or female.  This is a great place to stop and do a heath and tolerance lesson if you are required to or are so inclined.  Our district requires posting of the tolerance laws that include gender identity.

